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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resistance reducing 
method for a hull, capable of reducing resistance of a ship and a 
resistance reduced ship. 

SOLUTION: Very fine grooves 12a are formed along the flow 
direction of seawater in the surface of a ship outside plating, and the 
surface of the outside plating is subjected to anti-fouling treatment, 
whereby resistance of the hull can be reduced, and adhesion of 
marine organism can be prevented. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention makes reduction 
maintain resistance of a vessel, it prevents adhesion of a 
marine organism while it aims at improvement in 
operation effectiveness, and it relates to the resistance 
decreasing method of the seawater resistance reduction 
vessel and hull which continue and can maintain 
reduction effectiveness at a long period of time. 
[0002] 

[Background of the Invention] Conventionally, the 
following approaches are proposed considering resistance 
of the flow of a fluid as an approach of making reduction 
maintaining. 

** How to reduce the frictional resistance of the ship's 
bottom which sent air bubbles and was crowded. 
** How to apply a water-repellent coating to a ship's 
bottom, and to reduce the frictional resistance of this 
paint film. 

** How to form a detailed slot on the surface of a ship's 
bottom. 

The vessel which runs the inside of the seawater which is 
a fluid medium by such reduction approach is carrying 
out the phenomenon of the reaction accompanying the 
advance, and can reduce the fuel of promotion power 
remarkably. 
[0003] 

[Problem(s) to be Solved by the Invention] However, 
there are the following problems in the reduction 
approach mentioned above. 

** The power for generating air bubbles becomes large- 
scale, and as a result of using the fuel reduced for this 
power, there is a problem that it does not contribute in 
overall fuel consumption reduction. 
** Although the effectiveness in a low speed is 
discovered when applying a water-repellent coating to a 
ship's bottom, there is a problem that effectiveness is not 
discovered in the usual travel speed. 
** When a detailed slot is formed in the shell plate of a 
vessel, there is a problem that a marine organism adheres 
to the detailed slot of a certain thing, and the reduction 
effectiveness does not maintain the resistance reduction 
effectiveness. 

[0004] In view of the situation described above, this 
invention makes reduction maintain resistance of a 
vessel, and makes it a technical problem to offer the 
seawater resistance reduction vessel which aims at 



improvement in operation effectiveness, and the 
resistance decreasing method of a hull. 
[0005] 

[Means for Solving the Problem] Invention of the 
seawater resistance reduction vessel of [claim 1] of this 
invention which solves said technical problem is the 
seawater resistance reduction vessel which reduced 
resistance of a hull, and it is characterized by coming to 
carry out antifouling processing of the front face of the 
above-mentioned shell plate while it forms a detailed slot 
in the front face of a vessel shell plate along a seawater 
flow direction. 

[0006] Invention of [claim 2] is characterized by being 
the antifouling sheet which comes to blend with resin the 
antifouling pigment with which the above-mentioned 
antifouling processing consists of copper powder or 
cuprous-oxide powder in claim 1 . 
[0007] Invention of [claim 3] is characterized by coming 
to paint the antifouling pigment with which the above- 
mentioned antifouling processing consists of copper 
powder or cuprous-oxide powder with the antifouling 
paint which it comes to blend with coating resin in claim 
1. 

[0008] It is characterized by coming to paint invention of 
[claim 4] with the conductive paint with which the above- 
mentioned antifouling processing comes to blend a 
conductive ingredient with coating resin in claim 1 . 
[0009] invention of [claim 5] - claim 1 - setting - the 
above - it is characterized by the conductive film which 
it comes to blend with coating resin coming to cast a 
conductive ingredient at one on a front face to the FRP 
resin shell plate in which the detailed slot was formed, 
and this shell plate. 

[0010] invention of [claim 6] - claim 5 - setting - the 
above - it is characterized by arranging the conductive 
tape along the flow direction of seawater between the 
FRP resin shell plate in which the detailed slot was 
formed, and the conductive film. 
[001 1] invention of [claim 7] - claim 1 - setting - the 
above - a detailed slot has the shape of the shape of an 
abbreviation V quirk, and an abbreviation U quirk, and 
slot height and slot spacing are characterized by being 20 
micrometers - 1 50 micrometers. 
[0012] It is the resistance reduction approach of aiming at 
reduction of resistance by the seawater of a hull, and 
invention of the resistance decreasing method of the hull 
of [claim 8] comes to carry out antifouling processing of 
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the front face of the above-mentioned shell plate, it 
prevents adhesion of a marine organism into a detailed 
slot, and is characterized by maintaining seawater 
reduction of a vessel while it forms a detailed slot in the 
front face of a vessel shell plate along a seawater flow 
direction. 
[0013] 

[Embodiment of the Invention] Hereafter, although the 
operation gestalt of this invention is explained, this 
invention is not limited to this. 
[0014] The seawater resistance reduction vessel 
concerning this invention is a vessel which came to carry 
out antifouling processing of the front face of the above- 
mentioned shell plate while forming the detailed slot in 
the front face of a vessel shell plate along the seawater 
flow direction, and prevented adhesion of a marine 
organism while reducing resistance of a hull. 
[001 5] Moreover, the resistance decreasing method of the 
hull concerning this invention is the resistance reduction 
approach of aiming at reduction of resistance by the . 
seawater of a hull, it comes to carry out antifouling 
processing of the front face of the above-mentioned shell 
plate, prevents adhesion of a marine organism into a 
detailed slot, and aims at maintenance of the seawater 
reduction effectiveness of a vessel while it forms a 
detailed slot in the front face of a vessel shell plate along 
a seawater flow direction. 

[0016] Drawing 1 shows an example of the configuration 
of the detailed slot formed in the shell plate of a hull. If 
the configuration of the slot formed in a shell plate by 
this invention is the slot formed in the vessel in 
accordance with the same approach as the flow direction 
of the seawater generated by advance what formed slot 
12a of the abbreviation configuration for V characters in 
the shell plate 1 1 as shown in drawing 1 although not 
limited especially (refer to drawing 1 (A)) - or what 
formed slot 12b of the abbreviation configuration for U 
characters in the shell plate 1 1 can be illustrated (refer to 
drawing 1 (B) ). Thus, the formed slot may be called 
Libretto. 

[001 7] As shown in drawing 2 , height h of a slot and a 
parameter with the slot spacing s are important for it, and 
when it is a vessel, it is good to make height h and 
spacing s into abbreviation identitas, and it good [ the 
above-mentioned slot ] to set slot height and spacing to 
20 micrometers - 150 micrometers. In addition, Sign F 
illustrates the flow direction of seawater among drawing 
2 . Moreover, in a part for a bow, it is desirable to 
consider as the thing near 20 micrometers and to be 
referred to as 1 50 micrometers in a stern part It is good 
to consider as the shape of a quirk which is missing from 
a stern part from a part for a bow, and becomes large 
about height h and spacing s gradually more preferably. 
For example, it is good to make slot height and spacing 
80-100-micrometer order with 7 m/s extent, when vessel 
speed is the vessel whose captain is about 20m. Thereby, 
about 10% of hull resistance reduction effectiveness is 
discovered. 

[001 8] In order to process a detailed slot which was 
mentioned above, when painting a shell plate, by the 
large vessel, the medium size ship, or existing small ship, 
the approach of carrying out grinding after hardening of 



this paint film and the approach of carrying out a heat 
press can be mentioned Moreover, the approach of 
carrying out the die press at the time of hardening of a 
paint film and the approach of carrying out recessing 
using the roller which has a ctenidium for micro 
processing can also be mentioned 
[0019] Moreover, the approach of carrying out recessing 
of the detailed slot to a mold face using the mold given 
beforehand at the time of molding made from small FRP 
(Fiber Reinforced Plastics) can also be mentioned. 
[0020] An example of the metal mold for slot molding is 
shown in drawing 3 . Drawing 3 (A) is the metal mold 21 
for casting the slot of the abbreviation configuration for 
V characters, and drawing 3 (B) is the metal mold 22 for 
casting the slot of the abbreviation configuration for U 
characters. In such metal mold 21 and 22, height [ of a 
slot ] h and spacing s are 100-micrometer things. 
[0021] In this invention, while forming a detailed slot in a 
shell plate, in order to aim at prevention of adhesion of a 
marine organism, antifouling processing has been 
performed. 

[0022] It is pasting up directly the antifouling sheet 
which comes to blend with resin the antifouling pigment 
which consists of copper powder or cuprous-oxide 
powder as the 1 st antifouling processing on the shell plate 
which carried out recessing, and adhesion of a marine 
organism is prevented according to an antifouling 
operation of this antifouling pigment. 
[0023] It is applying an antifouling paint film to the shell 
plate which carried out recessing of the antifouling 
pigment which consists of copper powder or cuprous- 
oxide powder as the 2nd antifouling processing using the 
antifouling paint which it comes to blend with coating 
resin, and forming an antifouling paint film, and adhesion 
of a marine organism is prevented according to an 
antifouling operation of this antifouling pigment 
[0024] As the 3rd antifouling processing, the conductive 
ingredient was painted with the conductive paint which it 
comes to blend with coating resin, the antifouling paint 
film was formed, a fixed time amount style of the current 
was carried out to this antifouling paint film, it is 
generating a hypochlorous acid all over seawater, and 
adhesion of a marine organism is prevented according to 
an antifouling operation of this hypochlorous acid. 
[0025] Although what was mentioned above applies 
various antifouling techniques to the shell plate which 
consists of steel materials As the 4th antifouling 
processing, FRP resin is used as an ingredient of the shell 
plate of a vessel. In case it casts by FRP resin, adhesion 
of a marine organism is prevented according to an 
antifouling operation of this hypochlorous acid by 
making this shell plate cast to one the conductive 
antifouling paint film which comes to blend a conductive 
ingredient with coating resin on a front face, carrying out 
a fixed time amount style of the current to this antifouling 
paint film, and generating a hypochlorous acid all over 
seawater. 

[0026] The antifouling principle in which the conductive 
film was formed is explained with reference to drawing 4 
below. Drawing 4 is the sectional view of the hull which 
performed antifouling processing. If Na ion and CI ion 
exist all over seawater and seawater is electrolyzed as 



shown in drawing 4 , CI ion will change to CIO- 34 is made to arrange in the front face of the conductive 

(hypochlorite) effective in living thing antisticking on the film 33 at intervals of predetermined by conductive putty 
front face of the conductive film 1 6 which is an electrode 34a along a sea water flow direction. Then, the plastic 
(anode plate). The sea water water boundary surface of ship which performed hull resistance reduction 
the hull shell plate 1 1 is covered with the electric (^processing and antifouling processing to one can be 

conduction paint film (electrode) 16 through the obtained by slushing and casting FRP resin 35. 

insulating paint film 1 3, in this, if a feeble current is [0033] The above-mentioned conductive tape 34 is 

passed as an anode plate, only the very thin surface of an arranged for raising conductivity, and when there is little 
electric conduction paint film will be covered by the combination of carbon black, it is effective. Since tensile 

active principle, and adhesion of a marine organism can mo) strength and an elongation percentage fall when blending 
be prevented He distinguishes an electric conduction many carbon black, this is for canceling this. In addition, 

paint film by different color with as an electrode which although you may be the thing of which the quality of the 
achieved right-and-left gunwale independence, and is material as long as the quality of the material gives 

trying to make it act as an anode plate by turns for every ^ conductivity, Ti mesh tape can be mentioned, for 
fixed time amount nS) example. Moreover, although especially the width of face 

[0027] Furthermore, if it explains to a detail, the high of a tape is not limited, it uses the tape of 1 0cm width of 

electric conduction film 14 which consists of the small face, for example, and should just arrange it at intervals 
metal, the metallic oxide, and the organic binder of of about lm. 

specific resistance is formed in the front face of the [0034] Drawing 6 is the schematic diagram of the plastic 

insulating paint film 13 formed in the hull shell plate 11, (z o) ship which performed hull resistance reduction 

this high electric conduction film 1 3 is covered on the processing which arranged the conductive tape 34, and 

front face of this high electric conduction film 14, the antifouling processing to one. 

electrode layer 1 5 which consists of oxidation-resistant [0035] Make the conductive film 33 act on every fixed 

insolubility matter and an organic binder is formed, and, time amount (for example, 12 hours) as an anode plate by 

as for this electrode layer 1 5, specific resistance is large ns\ turns, and he makes an antifouling operation discover, 

compared with the above-mentioned quantity electric and is trying to prevent adhesion of a marine organism 

conduction film 14. The electric conduction paint film 16 from a control box 19 in the plastic ship 36 shown in 

is formed by these high electric conduction film 14 and drawing 6 . 

electrode layers 15. [0036] 

[0028] Here, as an organic binder of the component of (3o) [Effect of the Invention] As mentioned above, as 
the above-mentioned quantity electric conduction film ^ explained, since according to invention of [claim 1 ] of 
14, an epoxy resin, a vinyl resin, an unsaturated polyester this invention it comes to carry out antifouling processing 
resin, acrylic resin, urethane resin, etc. can be mentioned, of the front face of the above-mentioned shell plate while 
for example. As oxidation-resistant unnecessary nature being the seawater resistance reduction vessel which 
matter of an electrode layer 1 5, graphite, carbon black, /if] reduced resistance of a hull and forming a detailed slot in 
magnetite, platinum, etc. can be mentioned, for example,^—' the front face of a vessel shell plate along a seawater flow 
and what was mentioned above, and the same thing can ■ direction, while reducing resistance of a hull, adhesion of 
be used as an organic binder. a marine organism is prevented, and he is trying to make 

[0029] Here, as the above-mentioned conductive matter, xz\ the hull resistance reduction effectiveness maintain, 
since the particle size of carbon black has the detailed ( H«] [0037] Since it is the antifouling sheet which comes to 
slot, it is desirable to set mea n particle diameter to 1 blend with resin the antifouling pigment with which the 

micrometer or less preferably [ set ting mean particle above-mentioned antifouling processing consists of 

diameter to 5 micrometers or less ] and more preferably. copper powder or cuprous-oxide powder in claim 1 
[0030] Moreover, the energization edges 17 and 17 ar e according to invention of [claim 2], adhesion of a marine 
attached to the both ends of the above-mentioned (W organism has been prevented according to an antifouling 
quantity electric conduction film 14, and it connects witrN^ operation of an antifouling pigment 
the control box 19 through lead wire 1 8. Make it act on [0038] Since it comes to paint the antifouling pigment 
every fixed time amount (for example, 12 hours) as an with which the above-mentioned antifouling processing 
anode plate by turns, and he makes an antifouling consists of copper powder or cuprous-oxide powder with 

operation discover, and is trying to prevent adhesion of a/?o\the antifouling paint which it comes to blend with coating 
marine organism with this control box 1 9. V-/resin in claim 1 according to invention of [claim 3], 

[003 1 ] The antifouling paint film mentioned above adhesion of a marine organism has been prevented 

explains an example of manufacture of a plastic ship according to an antifouling operation of an antifouling 

which made the electric conduction film of 1 layer ^ pigment 

structure which was the thing of two-layer structure, andKs [0039] Since the above-mentioned antifouling processing 
simplified the production process in one molding of the comes to paint a conductive ingredient with the 
plastic ship mentioned above in order to take time and conductive paint which it comes to blend with coating 
effort unify, referring to drawing 5 . resin in claim 1 according to invention of [claim 4], 

[0032] As shown in drawing 5 , detailed V groove 32 is r\ adhesion of a marine organism has been prevented 
formed in metal mold 3 1 front face, conductive coating /fco I according to an antifouling operation of this 
material is first applied to this slot, and the conductive ^-J hypochlorous acid by carrying out a fixed time amount 
film 33 is formed. Next, the reticulated conductive tape style of the current to this antifouling paint film, and 

UW wo, 
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generating a hypochlorous acid all over sea water. 
[0040] according to invention of [claim 5] - claim 1 - 
setting - the above - since the FRP resin shell plate in 
which the detailed slot was formed, and the conductive 
film which comes to blend a conductive ingredient on a 
front face at coating resin to this shell plate come to cast 
to one, manufacture was simplified, a fixed time amount 
style of the current was carried out to this antifouling 
paint film, and adhesion of a marine organism has been 
prevented according to an antifouling operation of this 
hypochlorous acid. 

[0041] according to invention of [claim 6] - claim 5 - 
setting - the above - since the conductive tape is 
arranged along the flow direction of sea water between 
the FRP resin shell plate in which the detailed slot was 
formed, and the conductive film, conductivity improves, 
for example, it is effective when there is little 
combination of carbon black. 

[0042] according to invention of [claim 7] - claim 1 - 
setting - the above - a detailed slot has the shape of the 



shape of an abbreviation V quirk, and an abbreviation U 
quirk, and since slot height and slot spacing are 20 
micrometers - 1 50 micrometers, its h ull resistance 
reduction effectiveness is good. 
[0043] According to invention of the resistance 
decreasing method of the hull of [claim 8], while being 
the resistance reduction approach of aiming at reduction 
of resistance by the sea water of a hull and forming a 
detailed slot in the front face of a vessel shell plate along 
a seawater flow direction, since it comes to carry out 
antifouling processing of the front face of the above- 
mentioned shell plate, adhesion of a marine organism is 
prevented into a detailed slot and seawater reduction of a 
vessel is maintained, it continues to a long period of time, 
and the hull reduction effectiveness is maintained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration Fig. of the detailed slot formed in the shell plate of a hull. 

[Drawing 2] It is the schematic diagram of the shell plate in which the V groove was formed. 

[Drawing 3] It is the schematic diagram of the metal mold for formation about a slot. 

[Drawing 4] It is the schematic diagram of the vessel which gave the antifouling processing film. 

[Drawing 5] It is the manufacture schematic diagram of the plastic ship which gave the antifouling processing film. 

[Drawing 6] It is the schematic diagram of the FRP vessel which gave the antifouling processing film. 

[Description of Notations] 

11 Shell Plate 

12a The slot of the abbreviation configuration for V characters 
12b The slot of the abbreviation configuration for U characters 

13 Insulating Paint Film 

14 High Electric Conduction Film 

15 Electrode Layer 

16 Electric Conduction Paint Film 

17 Energization Edge 

18 Lead Wire 

19 Control Box 
21 22 Metal mold 

31 Metal Mold 

32 Detailed V Groove 

33 Conductive Film 

34 Conductive Tape 

35 FRP Resin 

36 Plastic Ship 
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